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ABSTRACT 
INCIDENCE OF STUDENT REGISTERED NURSE ANESTHETISTS 
 IN THE UNITED STATES WHO OWN AND USE SMARTPHONES 
 AS SUPPLEMENTAL LEARNING TOOLS 
by Ruoyu Zhao 
December 2016 
Background: Smartphones have a great potential for students to learn more 
efficiently. Students now have the ability to download applications with pertinent 
information in the palm of their hand for both educational and clinical duties. This 
descriptive correlational quantitative research examines whether student registered nurse 
anesthetists own and use smartphones as supplementary learning tools. 
Methods: An online survey was sent through AANA to Masters and DNP student 
registered nurse anesthetists (SRNAs) in the United States. Respondents were asked if 
they owned smartphones and how often they used smartphones for educational and 
clinical duties. Data Analysis was conducted using a Chi-square test to compare the 
differences in the baseline characteristics of the variables, and Stata 14 software was used 
for distribution analysis. 
Results: A total of 469 Masters and DNP SRNAs responded, equating to a 
response rate of 16%. Of the 468 respondents, 99.36% owned smartphones. About 
91.02% of the survey-taker owned anesthesia related applications. The results concluded 
that 94.65% using smartphone applications for medication formulary/drug reference, 
73.49% for clinical scoring systems/medical calculations, 83.96% for case tips, 95.99% 
for communication and organization among colleagues, and only 23.84% for procedure 
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documentation. The most beneficial characteristic was the quick access to information. 
The majority would be willing to use a program specific application. There were little 
significant differences across every variable in the answers provided. 
Conclusion: This study found that an overwhelming majority of SRNA students 
in DNP and Master’s Programs throughout the United States owned and used 
smartphones. Most of students also endorsed an application specifically designed for their 
programs, and this data was corroborated across each variable tested.  
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CHAPTER I - INTRODUCTION 
In society today, smartphones have become a major part of everyday life for many 
Americans. This new technology has been incorporated into all professions, and 
healthcare falls into this category as well. “Approximately 91% of Americans older than 
18 years old own a mobile phone, making it by far the most popular technological device 
owned by adults” (Rainie, as cited in Cho, Quinlan, Park, & Noh, 2014, p. 860). 
Healthcare professionals are held in high esteem and constitute one of the professions 
that Americans trust the most. With such a trusted profession, it is vital that they use 
every tool available to ensure that patients have both effective and efficient care. 
Problem Statement 
As smartphones and their applications are gaining popularity, the use of 
smartphones has become a hot debate among nurse educators and students to address. By 
initially establishing that the majority of student registered nurse anesthetists (SRNAs) 
use this technology, we can properly learn how to incorporate it into their education and 
improve learning outcomes. Mobile learning in this research is defined as using 
smartphones and smartphone applications in the learning environment. The convenient 
usability of smartphones allows quick access of information and extensive mobility. 
Smartphone applications, such as drug references, applications, medical calculators, 
textbooks applications, and case tips applications, are now available for SRNAs to access 
education related information in both classrooms and clinical settings. 
Purpose of Project 
Research by Kenny, Van-Neste-Kenny, Park, Burton, and Meiers (2009) reported 
that use of smartphones increases efficiency of communication; as a result, each nurse 
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preceptor would be likely to supervise more nursing students. Therefore, this technology 
has the potential to increase the number of future nurses, which will be invaluable. 
However, according to Brian, Brian, Hildebrandt, and Stolworthy (as cited in Koeniger-
Donohue, 2008), “The adoption of handheld devices for clinical practice by nurses has 
lagged behind that by physicians by approximately two years” (p. 74). Thus, it is 
necessary to survey current smartphone usage as a learning tool among nursing students. 
The purpose of this project is to determine how prevalent smartphone usage is among 
SRNAs. 
This pilot study could be used as baseline data for future research. Before 
discussing the potential of using smartphones to improve learning outcomes and 
discovering what applications that have been developed are effective and their benefits, 
the ownership and usage of smartphones should be confirmed first. The initial 
information will be gathered by asking the PICO question: Do SRNAs in the United 
States own and use smartphones as supplemental learning tools? 
Background and Significance 
Traxler (as cited in Kenny et al., 2009), defines mobile learning “as the 
personalized, connected, and interactive use of handheld computers [smartphones] in 
classrooms, in collaborative learning during fieldwork, and in counseling and guidance. It 
supports learning that is more situated, experiential and contextualized within specific 
domains and affords the creation and the use of up-to-date and authentic content” (p. 76). 
As it was previously mentioned, for the purposes of this research, mobile learning will be 
defined as using smartphones and smartphone applications. 
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With the advancement of education, educators and technoglogists keep 
developing teaching and learning resources for professionals and students. Among a 
number of new technologies, smartphones and applications are becoming helpful 
resources for SRNAs, giving them the ability to access the internet and use applications 
to access information that can benefit them with their nursing education. 
Advantages of Smartphones for Students 
Smartphones are comparable to personal digital assistants (PDAs). A study of 
PDAs in 2009 found that “70% of medical students used PDAs while learning” 
(Tempelhof, as cited in Phillipi & Wyatt, 2011, p. 450). “PDAs allow students the ability 
to carry multiple references in their pocket, log clinical encounters, and tally clinical 
time” (Phillipi & Wyatt, 2011, p. 449). Smartphones are the newer, improved versions of 
PDAs. PDAs required a wireless connection, whereas smartphones can provide access to 
the needed information with or without wireless technology. 
Text Messages 
Smartphones provide many tools that are assets to nursing students. Texting is 
one such benefit that can aid students with communication in the clinical and educational 
setting. Smartphones allow students the ability to reach one another at various places in 
the hospital and also provide the ability for students to communicate with their professors 
as well (Phillipi & Wyatt, 2011). This communication allows training to be done 
effectively and efficiently, which would ultimately enhance the patient experience. 
Applications 
Alongside texting, smartphones provide students with the ability to download 
applications (apps) to assist them. If used effectively, an application could be a great asset 
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to suppport nursing education. “As of January 2011, the Apple App Store offers more 
than 10,000 apps in its ‘medical, health care and fitness’ category” (Havelka, 2011, p. 
195). According to Phillipi and Wyatt (2011), smartphone users in healthcare had access 
to more than 600 applications specific designed for healthcare professionals in 2011. 
Among those 600 applications, Epocrates is one of them designed for nurses and 
can be downloaded on a vareity of smartphones. Epocrates provides an abundance of 
functions that are designed with nurses in mind, including a drug guide, a drug 
interactions guide, and dosage information. Besides commonly recgonized guides, 
Epocrates even offers advanced resources, such as an alternative medicine database and 
an infectious diseases guide, without cost (Havelka, 2011). 
Similar to Epocrates, Gale Access MyLibrary College Edition is another 
application designed to benefit nursing students. This free application allows nursing 
students the ability to choose from many health specific databases (Havelka, 2011). “The 
Nursing Resource Center and Nursing and Allied Health Connection helps students 
prepare for clinical exams, homework, and NCLEX-RN tests” (Havelka, 2011, p. 197). 
These resources and applications are very helpful for increasing efficiency of 
finding the most up-to-date resources, which creates a potential to decrease errors. 
“Errors made by healthcare professionals kill more people per year than automobile 
accidents” (Phillipi & Wyatt, 2011, p. 451). To improve the overall quality of healthcare 
treatments and reduce medical errors, using the most current reference materials and 
recommendations will help. Smartphones allow healthcare providers to access the most 
current reference materials and recommendations through applications in a timely 
manner. Smartphone usage also “encourages self-directed learning by allowing users to 
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identify and research questions as they arise and also allowing the opportunity to receive 
help from their peers” (Phillipi & Wyatt, 2011, p. 451). 
Clinical Advantages 
Understanding the importance of using smartphones in the clinical setting is 
essential. For starters, the mobility aspect of smartphones allows SRNAs access to 
information and communication with staff and instructors at any place or time. It is likely 
to grant SRNAs a better chance to make safe decisions with efficiency and perform their 
duties with ease. For example, “they allow for advanced mobile clinical communications 
using multimedia functions and provide access to various clinical resources at the point 
of care such as up-to-date evidence-based clinical resources, medical formula calculators, 
drug reference and interaction checking” (Mosa, Yoo, & Sheets, 2012, p. 12). 
Smartphones also allow patient care to become more efficient and effective. The 
Patient Protection and Affordable Care Act has increased the number of people who have 
access to healthcare. This increase has put a demand on healthcare professionals, 
including SRNAs, to become efficient with their time. Smartphones allows SRNAs to 
remain efficient and not jeopardize the healthcare delivered to patients. Another 
advantage is the fact that smartphones allow SRNAs to “receive clinically important 
information at any time of day and in any location” (Aziz, Panesar, Netuveli, Sheikh, & 
Darzi, 2005, p. 29). This would make SRNAs much more accessible to both colleagues 
and patients alike. 
Disadvantages 
Along with the advantages, there are also disadvantages. Nurses are held 
accountable for maintaining patient safety, and distractions from using smartphones may 
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compromise that safety. Distractions are nothing new to the healthcare field; however, in 
a field such as anesthesia, these life-threatening distractions could become costly. 
Certified Registered Nurse Anesthetists (CRNAs) have the responsibility for taking good 
care of these anesthetized patients, and any distraction from that puts the lives of many 
patients at risk. 
Smith, Darling, and Searles (as cited in American Association of Nurse 
Anesthetists, 2012) conducted one research study on distractions of using smartphones. 
They reported that:  
In a survey of 439 perfusionists working on cardio-pulmonary bypass cases, more 
than 55 percent of the respondents reported using their cell phone during the 
procedure in some form (e.g., phone calls, sending/checking email, internet 
surfing, social networking, texting). Additionally, 34.5 percent acknowledged that 
they witnessed a fellow perfusionist distracted with phone use during the 
procedure. (p. 2) 
Bacterial contamination could raise another concern for smartphone usage. For 
instance, contamination occurs when smartphones are carried from one patient room to 
another and even taken home afterwards. When investigating this very concern, Jeske, 
Tiefenthaler, Hohlrieder, Hinterberger, and Benzer (2007) noted that mobile devices, 
such as smartphones, could act as median for bacteria transmission. They found 
anesthesia professionals who used mobile devices had a high hand contamination rate 
even after the use of alcohol-based hand rub. 
Besides distractions and bacterial contamination, smartphone usage could result in 
healthcare equipment interference. Several studies have been conducted to investigate 
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potential impact of smartphones on healthcare equipment. In a survey done by Soto, Chu, 
Goldman, Rampil, and Ruskin (2006), they found that 98 of 4018 anesthesiologists 
reported interference between mobile devices and medical equipment. 
Another disadvantage comes with patient confidentiality. Smartphones are 
equipped with cameras; an improper picture or video could turn into a HIPAA violation. 
The wireless capabilities also give healthcare professionals easy access to social media 
sites, making it vital that professionals maintain awareness of picture or video posts. This 
could lead to violations and “breaches in confidentiality may result in civil liability to 
patients, job loss, disciplinary action by state licensing boards, and even criminal 
investigations and sanctions” (American Association of Nurse Anesthetists, 2012, p. 3). 
Many healthcare professionals have concerns about the accuracy and reliability of 
the applications used. For instance, in 2011, Pfizer developed a rheumatology calculator 
application that was found to be unreliable and inaccurate after being used by healthcare 
professionals (Moore, Anderson, & Cox, 2012). The problem is the fact that many of the 
companies, designers of applications, are only interested in making a profit as opposed to 
being accurate and reliable. This is one of the main reasons that the healthcare 
applications specifically designed for healthcare professionals should be board certified 
and nonprofit to ensure that applications are reliable, trustworthy, and effective. 
Literature Review 
Technology has changed the face of healthcare for the foreseeable future. 
Smartphones have become vital for access to critical clinical information through 
electronic databases and applications. Some of the databases used require login 
information and are not accessible through a smartphone. However, with the advent of 
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applications, accessing pertinent healthcare information has been expedited and found to 
be more efficient without sacrificing effectiveness. This literature review aims to locate 
previous studies that have focused on the growing trend of smartphone ownership and 
usage among healthcare professionals and students, SRNAs in particular. 
Search Method 
As part of this study, a systematic literature review was conducted to survey the 
current ownership and usage of smartphones as well as healthcare applications. A 
computer database search located several articles that focused on smartphone ownership 
and application usage. Ebscohost, Medline, and the Cumulative Index to Nursing and 
Allied Health Literature (CINAHL) were the databases used to locate the articles, and 
each article was peer-reviewed and published between the year of 2009 and 2015. The 
search terms used to locate eligible articles in the Medline, Ebscohost, and CINAHL 
were the same: “healthcare”, “education”, and “smartphone”. The total number of articles 
found in all three databases was 105. The articles that focused primarily on patient 
education and disease management were excluded for this review. The remaining articles 
were initially screened based on their abstracts, and seven articles were chosen for this 
review after the exclusions were made. 
Desirability of Smartphone Usage 
The first step in this study is to determine if there is any desire among healthcare 
professionals to use smartphones. A systematic review by Kenny et al. (2009) used 
Koole’s Framework for the Rational Analysis of Mobile Education (FRAME) to 
investigate the desire of healthcare professionals to use mobile phones. It was a two stage 
study consisting of students and instructors in a Baccalaureate nursing program. The 
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authors concluded that there was a strong desire in the population to use smartphones. In 
a review done by Phillippi and Wyatt (2011), a similar conclusion was reached. In 
addition to concurring with Kenny et al. (2009), they found that smartphones and the 
applications used provide many tools that result in an array of positive benefits for 
healthcare professionals. Based on the fact highlighted by the authors that healthcare was 
in essence an evidence-based field, even though “there is scant evidence on smartphones, 
nursing should pioneer the use of this technology to encourage students to use all possible 
resources to expand and validate their knowledge base for patient care” (Phillippi & 
Wyatt, 2011, p. 453). 
Ownership and Usage of Smartphones 
Once the desirability of smartphone usage by healthcare professionals was 
established, it was important to determine if this issue was worth investigating. There 
were two articles that specifically centered on the use of smartphones in the clinical 
setting and clearly showed how rapidly the use of smartphones among healthcare 
professionals was rising. Payne, Wharrad, and Watts (2012) presented a quantitative 
study observing the smartphone and application use among medical students and junior 
doctors. They found that 74.8% of junior doctors and 79.0% of medical students owned 
smartphones. The data results also included a Chi-square test that showed p < 0.001, 
which showed that the results were not due to chance and that the significance of the 
results was valid. Boruff and Storie (2014) conducted a similar study; they reported that 
92.6% of the medical students, residents, and faculty owned smartphones. 
The data collected by these two studies were significant because they both 
showed the majority of healthcare professionals and students in training owned and used 
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smartphones. Based on these studies, there is a strong possibility that SRNAs own and 
use smartphones as well. With ownership increasing, it is essential that future research 
focus on quantifying applications used by healthcare professionals and discovering how 
these applications are used in clinical and educational settings.  
In the quantitative study by Payne et al. (2012) as previously discussed, they 
categorized the usages of smartphones into two types: educational usage and clinical 
usage. They reported that over 75% of the respondents used smartphone apps for 
educational purposes, and roughly 40% used apps in the clinical setting.  
In a more recent study, done by Boruff and Storie (2014), they focused on 
examining how the apps were used for clinical purposes rather than strictly educational 
purposes. According to their results, over 70% of participants used applications in the 
clinical setting; among many functions, finding drug information, performing clinical 
calculations, and taking notes were three most frequently used functions. Findings of 
these two studies indicated that the clinical usage of smartphone applications by future 
healthcare professionals increased from the year of 2012 to 2014. 
Although both studies yielded significant data showing smartphone usage, in the 
meantime, they both had limitations. In the study by Boruff and Storie (2014), “one 
limitation was the small response rate. Although they had 1,210 respondents, that number 
was only 6-8% of the possible respondents” (p. 29). The small percentage of respondents 
could be an indication that only those that used smartphones responded and may not be 
representative of the actual population. 
Benefits of Smartphones 
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The previously discussed studies demonstrated the popularity of smartphones and 
applications. Yet they did not necessarily chronicle the specific benefits that smartphones 
offered to healthcare professionals. Mosa et al. (2012) conducted a systematic review, 
focusing on the benefits that smartphones provided for healthcare professionals. The 
research team examined how smartphones provided a bevy of advancements, which 
included improved communication, accurate calculations, improvement in patient 
education, and easy access to information throughout the clinical settings. In a separate 
systematic review done by Baig, Hosseini, and Connolly (2014), the results supported the 
study done by Mosa’s research team (2012), showing a variety of improvements that 
smartphones provided to healthcare professionals. Baig et al. (2014) claimed that 
“applications such as remote access to patient data and information, reducing errors, 
detection of falls, and early assessment can not only enhance healthcare service, but also 
save both time and cost” (p. 33). Both studies suggested room for more research to be 
done in the subject area, and they both acknowledged the increasing benefits of using 
smartphones by healthcare professionals. 
Smartphone Effectiveness 
The previous studies showed that smartphone ownership and usage increased as 
well as the variety of benefits they provided; however, more research was still needed to 
determine how to get the maximum benefits of this technology. In 2014, a quantitative 
study done by Friederichs, Marschall, and Weissenstein (2014) who surveyed a number 
of third year medical students. The results of this study suggested that these medical 
students preferred to use personal computers over smartphones, in the occasions of 
searching for clinical literature at bedside. This might seem surprising, but the fact that 
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these students were just entering their clinical years could explain the reason why they 
had not yet seen the benefits and ease that smartphones allowed healthcare professionals 
in a clinical setting. 
Wireless connectivity was another potential setback to the maximum 
effectiveness of smartphones. The study done by Boruff and Storie (2014) pointed out 
that wireless connectivity and privacy could be potential problems. The study by 
Friederichs et al. (2014) indicated that screen size could be a concern, though current 
smartphones could negate this issue as they had much bigger screens. Other potential 
problems could be keeping up with changing software and technology, ability to properly 
use the smartphones, and the lack of applications specific to a specialty. 
Nursing education is still discovering the benefits of utilizing smartphones in both 
classrooms and clinical settings. There are still technical issues, and more studies need to 
be done to determine the exact benefits that they can provide educationally. 
Conclusion 
In this literature review, a number of articles that examined smartphones were 
reviewed. This review established the desirability of smartphone usage by healthcare 
professionals, showed a wild growth of smartphone ownership and usage in clinical 
settings, and highlighted both benefits and problems of smartphones and their usage by 
healthcare professionals. The benefits, desire, and trend of smartphone ownership 
emphasize the need to explore the question of whether SRNAs in the United States own 
and use smartphones as supplemental learning tools.  
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Theoretical Framework 
The theoretical framework used in this study centers on Koole’s Framework for 
the Rational Analysis of Mobile Education (FRAME). “The FRAME model describes 
mobile learning as a process resulting from the convergence of mobile technologies, 
human learning capacities, and social interaction” (Koole, 2010, p. 25). This framework 
was selected because it was up to date and could easily be applied to this research study. 
Koole (2010) defined the FRAME model as a Venn diagram composed of three 
overlapping circles: 
The three circles represent the device (D), learner (L), and social (S) aspects. The 
intersections where two circles overlap contain attributes that belong to both 
aspects. The attributes of the device usability (DL) and social technology (DS) 
intersections describe the affordances of mobile technology (Norman, 1999). The 
intersection labeled interaction learning (LS) contains instructional and learning 
theories with an emphasis on social constructivism. All three aspects overlap at 
the primary intersection (DLS) in the center of the Venn diagram. Hypothetically, 
the primary intersection, a convergence of all three aspects, defines an ideal 
mobile learning situation. (p. 27) 
The data from this study served as the data for the device aspect, and the social 
and learner aspects could be the focus of future research. The device aspect in this study 
focused on ownership of smartphones, amount of usage, and the types of smartphones 
used. “By assessing the degree to which all the areas of the FRAME model are utilized 
within a mobile learning situation, practitioners may use the model to design more 
effective mobile learning experiences” (Koole, 2010, p. 27). 
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Most research tends to focus more on nurses’ use of smartphones on the device 
aspect in this framework. According to Kenny et al. (2009), “there has been little research 
on the use of mobile devices for social interaction among health care professionals and 
the potential of mobile devices to provide connectivity in teaching and learning has not 
been explored” (p. 79). 
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CHAPTER II – METHODOLOGY 
Design 
The project took a descriptive correlational quantitative approach to answer the 
research question. Brown (2014) defined quantitative research as an “inquiry that 
examines pre-identified issues, uses designs that control extraneous variables, uses 
numeric measures to determine levels of various variables, and analyzes data using 
statistical or graphing methods” (p. 442). The aim of the study was to describe 
smartphone usage among the target population.  As Grove, Burns, and Gray (2013) 
noted, a correlational study design was chosen because the purpose of the study was to 
examine the relationship among variables, and a survey was used in the correlational 
study. 
In this study, smartphone ownership and usage among SRNAs in Master’s and 
DNP programs of the United States were correlated between four variables: age, gender, 
type of program, and type of smartphone owned. Age was correlated between the age 
groups of 20-30, 31-40, and 41-50, gender between male and female, type of program 
between Master’s and DNP, and type of smartphone owned including iPhone, Google 
Android phone, and others. 
Population 
The target population selected for this study was SRNAs in Master’s and DNP 
programs in the United States. The sample was randomly selected from the members of 
the American Association of Nurse Anesthetists (AANA). According to the AANA, there 
are approximately 5,900 student members currently enrolled in Nurse Anesthetist 
programs. The AANA distributed the survey based on inclusion and exclusion criteria. 
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The inclusion criteria included SRNAs in the Master’s and DNP programs and SRNAs in 
Master’s program. Exclusion criteria included all SRNAs who were not in the Master’s or 
DNP programs, SRNAs who were not members of AANA, and SRNAs who opted out 
from mass email communication. Based on the population size, to achieve a 95% 
confidence level with a confidence interval of 5, the sample size needed to be at least 
357. 
Data Collection 
The AANA Research Service and Assistance handled the distribution and data 
collection of the survey. The AANA sent a preview of the survey to the lead researcher 
before distributing it to the target population. The AANA then sent the survey invitations 
to the recipients. Approximately 1% to 3% of all recipients chose to opt out of the survey 
(American Association of Nurse Anesthetists, 2014). The survey was constructed by the 
lead researcher based on his research, as well as in conjunction with the lead researcher’s 
research advisor Dr. Patsy Anderson. The survey also consisted of several questions 
based on a similar study done by Payne et al. (2012), with their permission. 
The survey consisted of 16 smartphone specific questions covering: (a) gender, 
(b) current program, (c) age range, (d) ownership of smartphones, (e) numbers of 
healthcare applications installed, (f) frequency of healthcare related application usage, (g) 
daily smartphone usage, and (h) most beneficial characteristics of using smartphones. 
The survey was conducted during the summer of 2016. The survey remained open for 
four weeks, and the AANA sent a reminder to respondents two weeks before the survey 
was closed to all non-respondents and respondents who did not finish the survey. The 
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data was collected by AANA, and once the survey was closed out, all data was sent to the 
lead researcher. 
Data Analysis 
After the data was collected, Microsoft Excel and Stata 14 (Stata Corp) were used 
to analyze and chart the data. Groups were separated based on the variables of gender, 
age, programs, and types of smartphones used to evaluate the responses of each group. 
The Chi-square test was used in order to compare the differences in the baseline 
characteristics of the variables. All of the Chi-square test used were two tailed, and 
p<0.05 was considered to exhibit statistical significance. 
Stata 14 (Stata Corp) software was used for distribution analysis. All answers to 
frequency questions (Questions 8-13) were regrouped and split into three categories. For 
instance, the respondents who answered “Often used”, “Very often used”, and “Used 
constantly” were combined into the “often used +” category. Therefore, the regrouped 
frequency question had three categories: “Not used”, “Occasionally used”, and “often 
used+”. With regard to smartphone ownership and type of smartphone owned, 
respondents were regrouped as: “No”, “Yes-iPhone”, and “Yes- Google Android and 
others”. Respondents who answered “Yes- Google Android” and “Yes-others” were 
combined into one category. For the answers to “Please estimate the frequency you use 
anesthesia related applications on your smartphone”, respondents who answered “Never 
used” and “Rarely used” were combined into the “Never or rarely used” category.  
Respondents who answered “Once a week" and “2-3 times a week” were put into the “1-
3 times/week” category.  And respondents who answered "Once or twice a day” and 
“Several times a day” were combined into the third category: “Once-several times/day”. 
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For the answer to time (in minutes) spent per day using smartphone applications related 
to clinical activities, respondents were re-categorized into 4 groups: “None”, “1-30 
minutes”, “31-60 minutes”, and “61+ minutes”. 
Limitation 
One limitation in this study was sample size. According to the Sample Size 
Calculator of SurveyMonkey, with a confidence level of 95% and a 5% error, the 
calculated sample size was 361 based on a population of 5900. The sample size for this 
study was 468, equating a return rate of 16%. The higher the return rate was, the more 
representative the sample to the target population became. Another limitation was the 
population itself. By sampling SRNAs within the AANA, it would limit the study to 
strictly members of AANA and may not represent the entire SRNA population in the 
United States. This survey was conducted on a voluntary basis, and it could not be 
assumed that those who answered the email preferred to use smartphones or that those 
who decided to opt out did not like to use smartphones as supplemental tools. Therefore, 
the sample selection could lead to a potential bias and could possibly lead to 
discrepancies in the results. 
Assumption 
Based on the previously conducted research, the lead researcher assumed that a 
significant number of SRNAs in the United States own and make use of smartphones as 
supplementary learning tools. Information gathered in the literature review suggested a 
visibly growing trend of smartphone ownership and usage for future healthcare 
professionals, which supported the assumption of this project.  
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CHAPTER III  - RESULTS 
The survey was sent on June 21, 2016 and closed on July 19, 2016. Out of a 
population of 5900, a total of 2,983 emails were sent out with 2497 opting out. The final 
sample size was 468, equating to 16% return rate (n=468/2983) and 7.9% (n=468/5900) 
of the population. There were 38.89% of participants were male (n=182/468) and 61.11% 
female (n=286/468) respondents. Of the 468 respondents, 33.76% (n=158/468) were in 
DNP programs and 66.24% in Master’s programs (n= 310/468). The survey was 
conducted among students throughout the United States with most responses coming 
from the Southeast at 32.91% (n= 154/468) and the Midwest at 28.21% (n=132/468). The 
other regions included were the Northeast at 25.21% (n=118/468), the Southwest at 
10.90% (n= 51/468), and the Northwest at 2.78% (13/468). The age ranges were 20-30 at 
57.91% (n= 271/468), 31-40 at 35.86% (n=167/468), and 41-50 at 6.41% (n= 30/468). 
Survey results indicated that 99.36% (n= 465/468) of the 468 respondents were 
smartphone owners; in addition, the most popular smartphone model used was iPhone at 
78.42% (367/468); 20.30% (n= 95/468) owned the Google Android smartphone, and 
0.64% (3/468) owned other smartphones. Only male and female smartphone ownership 
showed statistical significance (p = 0.001), with more females having iPhone than males. 
The type of program (p = 0.312) and age (p =0.070) showed no statistical significance. 
The number of anesthesia related applications is displayed in Figure 1 where it 
could be seen that 91.02% (n= 426/468) of the respondents owned at least one anesthesia 
related application. There were 74.57% (n= 349/468) that owned between 1-5 
applications, 15.17% (n =71/468) owned between 6-10 applications, 1.28% (n= 6/468) 
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owned between 11-15 applications, and only 8.97% (n =42/468) did not own any 
anesthesia related application. 
 
Figure 1. Anesthesia related applications owned  
The students were then asked a series of questions to determine what they used 
smartphone applications for. There were 94.65 % (n= 443/468) that used their 
smartphone applications for medication formulary/drug reference, 73.49% (n= 330/449) 
used their smartphone applications for clinical scoring systems/medical calculations, 
83.96% (n= 377/4496) used their smartphone applications for case tips, 95.99% (n= 
431/449) used their smartphone for communication and organization amongst colleagues, 
and only 23.84% (n= 107/449) used their smartphone for procedure documentation. 
When asked about the frequency of using smartphones for textbook applications, 64.14% 
(n = 288/449) used their smartphones, with 29.84% (n= 134/449) only occasionally using 
it. 
0.00%
0.00%
1.28%
15.17%
74.57%
8.97%
0% 10% 20% 30% 40% 50% 60% 70% 80%
Yes, 20+
Yes, 16-20
Yes, 11-15
Yes, 6-10
Yes, 1-5
No
Q6 Concerning your smartphone, do you
own anesthesia related applications?
Answered: 468      Skipped: 0
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With regard to smartphone usage, the only questions that showed statistical 
significance among the males and females were the use of medical calculators (p = 0.05), 
case tips (p = 0.018) and textbook applications (p = 0.045). Females tended to use 
medical calculators and case tip applications more frequently while males were more 
likely to use textbook applications than females. The only question that showed statistical 
significance with regard to type of program was the use of communication applications (p 
= 0.027). No questions yielded responses with regard to smartphone usage among age 
and types of smartphones owned. 
 
Figure 2. Most beneficial characteristics  
The respondents were then asked to answer about the most beneficial elements of 
using smartphones. The results could be seen in Figure 2. The majority of the respondents 
believed that the most beneficial characteristic was the quick access to information at 
70.82 % (n= 318/449), with other responses being convenience at 20.71% (n= 93/449), 
size (not bulky or heavy) at 3.56% (n= 16/449), and easy communication and speed at 
2.45%
3.56%
20.71%
70.82%
2.45%
0% 10% 20% 30% 40% 50% 60% 70% 80%
Easy communication and collaboration with
colleagues
Size (not bulky or heavy)
Convenience
Quick access to information
Speed
Q15 Please indicate what characteristics
you find most beneficial about smartphone
use in a Healthcare related app?
Answered: 449      Skipped: 19
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2.45% (n= 11/449) respectively.  Males and females (p= 0.760), degree type (p = 0.943), 
and age group (p =0.452) showed no statistical significance with this question while the 
type of smartphone used did (p =0.013). 
The last question asked the respondents about their willingness to use a 
smartphone application specific to their SRNA programs; 92.87 % (n = 417/449) 
answered yes that they would be willing to use a program specific application with their 
smartphone. Here both genders (p= 0.003) and type of smartphone (p = 0.061) showed 
statistical significance while the other groups, type of program (p = 0.494) and age group 
(p = 0.983), showed no statistical significance. 
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CHAPTER IV – DISCUSSION 
According to Gerrish et al, “Research indicates that nurses do not always have 
time to access information from the internet or journals to support delivery of evidence-
based care” (as cited in Moore & Jayewardene, 2014, p. 20). Moore and Jayewarene 
(2014) agreed with the statement by Gerrish et al; however, they believed that an 
investigation on how to make mobile technology accessible at the point of care would be 
beneficial. This study is the first step in determining the benefits of smartphones for 
student registered nurse anesthetists in the United States. In order to properly investigate 
this mater, it must first be determined how prevalent smartphone ownership and usage in 
this population is.  
When educating future healthcare professionals, it is vital that incorporating 
smartphone technology into education can be beneficial. “There is evidence showing 
statistical significance that when doctors and nurses used a handheld computer 
[smartphone] to access information in clinical environments, their clinical knowledge 
improved more than their peers who used traditional paper resources” (Mickan, Atherton, 
Roberts, Heneghan, &Tilson, 2014, p. 58). This study aimed at capturing the patterns of 
smartphone usage in SRNA education as the first step, with the hope to continue research 
in developing and incorporating learning materials and applications for smartphones. 
Several studies have chronicled the use of smartphones for healthcare 
professionals and students. A study conducted by Wolters Kluwer Health in 2012 
discovered that 66% of nursing students used smartphones while learning and 71% of 
nurses utilized smartphone for work related use (as cited in Estacio, 2013). Another study 
done in 2012 found that 74.8% of junior doctors and 79.0 % medical students owned a 
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smartphone (Payne et al., 2012). Not only did the students own their smartphones, but 
they also utilized smartphone applications. Payne et al. (2012) found that the majority of 
students and professionals both owned and utilized between 1 and 5 medical related 
applications. The data from this study supported the continual rise in smartphone 
ownership among SRNA students with 99.36% of the 468 owning a smartphone and the 
majority, 74.57%, owned between 1-5 medical (anesthesia) related applications. The 
majority of respondents used their smartphones the most, either several times a day 
(28.63%) or once to twice a day (29.70%). This totality of the data was further 
emphasized because each group (age, gender, type of smartphone, and type of program) 
all showed virtually no statistical significance. This proved that regardless of age, sex, 
type of phone, or type of program, that the ownership and usage of smartphones and their 
applications were the same across each group. 
In the aforementioned quantitative study by Payne and colleagues (2012), they 
reported that 78.3% of their respondents used smartphone applications for educational 
purposes and 39.9% used smartphone applications in the clinical setting. Further research 
suggested that, “the most widely used apps were formularies and textbooks, and 72% of 
nurses and 83% of doctors had used these types of apps. Clinical decision tools and 
calculators were also widely used and 61% of nurses and 73% of doctors had used them” 
(Moore & Jayewardene, 2014, p. 20). 
In comparison, the data from this project coincided with the previous research 
among other healthcare professional students. With regard to educational purposes, 
64.14% used their smartphones for textbook applications, and 92.87% would use a 
smartphone application specific to their SRNA programs. There was evidence that 
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smartphones and smartphone applications could improve clinical and diagnostic decision 
making (Mickan et al., 2014). Although literature does not provide a lot of research on 
nurses’ use of healthcare applications, usage of smartphones and applications should be 
encouraged. Moore et al. (2012) aligned with the same implication: “the evidence that 
exists is limited and principally concerned with nurses in the US who use drug handbooks 
and dose calculators in clinical practice, something that is actively encouraged by some 
employers and universities” (p. 14). The survey data corroborated this trend as well, with 
94.65% using smartphone applications for medication formulary/drug reference, 73.49% 
for clinical scoring systems/medical calculations, and 83.96% for case tips. Among all 
groups, the lack of statistical significance further clarified that SRNAs not only used 
smartphones, but that they all used them similarly. 
The only clinical duty that smartphones were not widely used for was procedure 
documentation (23.84%). Although each group showed no statistical significance, 
23.84% was the lowest percentage among usage questions. This was also the case in the 
study by Payne and colleagues (2012), over half of their participants (junior doctors and 
medical students) did not use applications for procedure documentation as well. Payne et 
al. (2012) explained the reason why procedure documentation was barely used: “This is 
perhaps attributable to the lack of apps currently available in this area, and that for an app 
of this nature to be regularly used it would likely need to be linked to the relevant 
medical school or regional postgraduate healthcare organization” (p. 7). 
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CHAPTER V – CONCLUSION AND RECOMMENDATION 
Conclusion 
With the increase in smartphone ownership, it is vital to determine if SRNAs are 
using their smartphones in their study. The findings in this study show that smartphone 
ownership and usage is prevalent within the SRNAs throughout the U.S. regardless of 
age, gender, type of phone, or degree program. The result that there is little statistical 
difference across the variables further emphasizes this fact. The lack of statistical 
significance shows that, among these variables regardless of sex, age, type of phone, or 
program, SRNAs own and utilize smartphones to help them in both educational and 
clinical duties in a similar manner. 
Future Studies 
This study and future studies will be crucial in the development, incorporation, 
and implementation of smartphone related applications for nursing schools and hospitals 
alike. The data shows that an overwhelming amount of the respondents own and use 
smartphones and that they feel incorporating smartphone applications specific to their 
schools is desired. This study proves that SRNAs ownership and usage of smartphone 
applications for clinical and educational uses is on the rise. 
Future research should be centered on what current applications are being used, 
how effective the current applications are, development of program centered applications 
and how students perform who utilize them, and policy development regulating 
smartphone usage. Smartphone and the subsequent medical related applications are here 
to stay and will continue to improve. It is therefore important to continue research on 
application development and performance in healthcare related professions and schools. 
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APPENDIX A – Literature Matrix 
 
Table A1.  
Literature Matrix 1 
Authors Year Design Framework Sample Findings Notes 
Kenny, 
Van-
Neste-
Kenny, 
Park, 
Burton, 
&Meiers 
2009 Qualitative/ 
Interview 
Koole’s 
Framework 
for the 
Rational 
Analysis of 
Mobile 
Education 
6 mobile 
learning 
groups of 
22 students 
and 2 
instructors 
1) Participants 
believed that 
the use of 
mobile devices 
in practice 
education is 
both possible 
and desirable 
from a device 
usability 
perspective.  
2) Participants 
reported 
mobile devise 
easy to learn 
and master. 
3) Participants 
did not find the 
mobile devices 
useful for 
communication 
purposes. 
Participants 
encountered a 
hospital culture 
and polices 
that precluded 
the use of 
wireless 
devices in 
those settings 
and had 
difficulty with 
connectivity.  
The authors 
conclude that it 
was still 
unclear that 
mobile 
learning in the 
context of 
nursing 
practice 
education 
enables 
communication 
among 
instructors and 
students. 
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Table A2.  
Literature Matrix 2 
Author Year Design Framework Sample Findings Notes 
Phillippi & 
Wyatt 
2011 Systematic 
Review 
None Over 46 
articles 
from 
multiple 
databases. 
1) 
Smartphones 
have a 
multitude of 
tools and 
references 
readily 
available to 
enhance 
their 
learning in 
the clinical 
setting. 
2) The 
smartphone 
promotes 
self-directed 
learning and 
encourages 
students to 
reach out for 
accurate 
information 
without 
stigma. 
Healthcare 
strives to be 
an evidence 
based field. 
While there 
is scant 
evidence on 
smartphones, 
nursing 
should 
pioneer the 
use of this 
technology 
to encourage 
students to 
use all 
possible 
resources to 
expand and 
validate their 
knowledge 
base for 
patient care. 
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Table A3.  
Literature Matrix 3 
Author Year Design Framework Sample Findings Notes 
Payne, 
Wharrad, 
&Watts 
2012 Quantitative/ 
Survey 
None Medical 
Students 
n=257 
Junior 
Doctors 
n=131 
1) An 
apparent 
rise in 
smartphone 
ownership 
and 
healthcare 
app usage in 
both groups. 
2) Similar 
patterns of 
healthcare 
app use 
amongst the 
two groups. 
3) 
Responding 
rate medical 
students 
p=15%, and 
junior 
doctors 
p=21.8%.  
4) 
Smartphone 
ownership: 
medical 
students 
p=79.0% 
and junior 
doctors 
p=74.8%. 5) 
The iPhone 
owners were 
significantly 
more likely 
to own apps. 
These 
results led 
the authors 
to conclude 
that there 
was an 
apparent 
rise in 
smartphone 
ownership 
and 
healthcare 
app usage 
among 
medical 
student and 
doctor 
groups, 
with 
similar 
levels of 
smartphone 
ownership 
and 
patterns of 
healthcare 
app use 
when 
comparing 
these two 
groups.  
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Table A4.  
Literature Matrix 4 
Author Year Design Framework Sample Findings Notes 
Mosa, 
Yoo, & 
Sheets 
2012 Systematic 
Review 
None Medline 
Articles 
n=55 
1)  Healthcare 
apps make 
useful tools in 
the practice of 
evidence –
based medicine 
at point care 
and mobile 
communication.  
2) Important 
role in patient 
education, 
disease self-
management, 
and remote 
monitoring of 
patient(s). 
Many 
smartphones 
based 
healthcare 
apps are 
available in 
online 
application 
stores, but 
most of 
them have 
not been 
discussed in 
healthcare 
literature. 
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Table A5.  
Literature Matrix 5 
Author Year Design Framework Sample Findings Notes 
Baig, 
Hosseini, 
& 
Connolly 
2014 Systematic 
Review 
None Over 150 
articles 
from 
multiple 
databases 
1) Smartphone 
based monitoring 
systems have 
been considered 
suitable for 
improving the 
quality of 
healthcare 
delivery. 2) The 
majority of 
systems focus on 
capturing 
information 
related to a 
specific health 
condition and/or 
parameter 
monitoring of 
users’ health and 
physical 
activities. 3) 
Smartphone 
Applications such 
as: remote access 
to patient data 
and information, 
reducing errors, 
fails detection, 
and early 
enhancement can 
enhance quality 
of healthcare 
services. 
The authors 
note how some 
studies show 
that slow 
adaptation of 
mobile 
healthcare 
applications is 
due to lack of 
validation, 
standardization, 
and positive 
patient 
outcome.  
Privacy and 
security is also 
a concern with 
the 
transmission of 
data wirelessly. 
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Table A6.  
Literature Matrix 6 
Author Year Design Framework Sample Findings Notes 
Boruff 
&Storie 
2014 Quantitative/ 
Survey 
None 1210 
students 
Pre clinical 
undergrad 
n=169 
Clinical 
Undergrad. 
N=93 
Medical 
Residents 
n=316 
Graduate 
students 
n=92 
Faculty 
n=382 
Other 
n=36. 
1) The most 
commonly 
reported uses of 
mobile devices, 
were finding drug 
information 
(73.5%), 
performing clinical 
calculations 
(57.9%), and 
taking notes 
(51.6%). 2) Mobile 
device ownership 
was reported at 
92.6%, which was 
higher than earlier 
studies but 
consistent with the 
growing trend. 3) 
Mobile devices are 
well suited for use 
in clinical practices 
where clinicians 
and students have 
to find patient 
information 
quickly. 4) While 
valued by all 
clinicians, mobile 
devices appeared 
to be most heavily 
used by those in an 
active clinical 
trainee role 
The authors 
also noted 
how 70.7% of 
the 
respondents 
recognized 
wireless 
access as a 
potential 
problem.  
They also 
note how the 
increased 
ownership 
trend is 
explained 
when 
considering 
the screen 
quality, 
processing 
power, and 
usability of 
mobile 
devices 
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Table A7.  
Literature Matrix 7 
Author Year Design Framework Sample Findings Notes 
Friederichs, 
Marschall, 
&Weissenstein 
2014 Quantitative/ 
Survey 
None 120 3rd year 
medical 
students. 
PC 
(control) 
n=40 
Smartphone 
Group 
n=40 
Tablet 
Group 
n=40. 
1) The PC 
group found 
searching 
significantly 
easier (2.78) 
than the 
smartphone 
group (1.77) 
(p<0.001). 
The PC 
group also 
reported 
being more 
content with 
their search 
device (3.63) 
and found 
search 
instrument 
handling 
better (3.88). 
Of all groups 
the PC group 
(2.88) also 
was most 
eager to try a 
literature 
search during 
their next 
internship. 
In this pilot 
study the 
authors 
found that 
the PC 
retained its 
superiority 
when 
compared to 
mobile 
devices in 
performing 
effective 
literature 
search 
however, the 
use of mobile 
devices at the 
bedside is 
still being 
accepted by 
students.  
They feel 
that further 
research is 
needed to 
assess 
whether 
other ways of 
providing 
EBM at the 
beside should 
be 
implemented. 
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APPENDIX B – Questionnaires 
 
1. Please state your gender: 
a) Male  
b) Female 
2. Please state the current program you are in: 
a) DNP  
b) Master’s  
3. What region of the United States is your program located? 
a) Northeast 
b) Southeast 
c) Midwest 
d) Northwest 
e) Southwest  
4. What is your current age range? 
a) 20-30 
b) 31-40 
c) 41-50 
5. Do you own an application smartphone? 
a) No 
b) Yes – iPhone 
c) Yes – Google Android  
d) Yes – other smartphone 
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6. Concerning your smartphone, do you own anesthesia related applications? 
a) No  
b) yes, 1-5 
c) yes, 6-10 
d) yes, 11-15 
e) yes, 16-20 
f) yes, 20+ 
7. Please estimate the frequency you use anesthesia related applications on your 
smartphone: 
a) Several times a day  
b) Once or twice a day  
c) 2–3 times a week  
d) once a week 
e) rarely used  
f) never used 
8. Please indicate how often you use your smartphone to help you with medication 
formulary/drug reference: 
a) not used 
b) occasionally used 
c) often used 
d) very often used 
e) used constantly 
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9. Please indicate how often you use your smartphone on clinical scoring 
systems/medical calculator: 
a) not used 
b) occasionally used 
c) often used 
d) very often used 
e) used constantly 
10. Please indicate how often you use your smartphone to help you with case tips: 
a) not used 
b) occasionally used 
c) often used 
d) very often used 
e) used constantly 
11. Please indicate how often you use your smartphone to help you with procedure 
documentation: 
a) not used 
b) occasionally used 
c) often used 
d) very often used 
e) used constantly 
12. Please indicate how often you use your smartphone to help you with communication 
and organization with colleagues (i.e. email, text message, calendar) 
a) not used 
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b) occasionally used 
c) often used 
d) very often used 
e) used constantly 
13. Please indicate how often you use your smartphone for textbook applications: 
a) not used 
b) occasionally used 
c) often used 
d) very often used 
e) used constantly 
14. Please estimate the time you spend per day 
(in minutes) using smartphone applications related to clinical activities: 
a) none  
b) 1–10  
c) 11–20  
d) 21–30  
e) 31–40  
f) 41–50  
g) 51–60  
h) 61+ 
15. Please indicate what characteristics you find most beneficial about smartphone use in 
a Healthcare related application: 
a) speed  
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b) quick access to information  
c) convenience  
d) size (not bulky of heavy) 
e) easy communication and collaboration with colleagues 
16. Would you use a smartphone app (e.g., Blackboard app) specific to your SRNA 
program? 
a) Yes 
b) No 
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APPENDIX C – Survey Result 
 
Figure A1. Gender 
 
 
 
Figure A2. Program 
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Figure A3. Region 
 
 
 
Figure A4. Age 
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Figure A5. Type of smartphone 
 
 
 
Figure A6. Anesthesia applications owned 
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Figure A7. Frequency of application used 
 
 
 
Figure A8. Drug reference application usage 
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Figure A9. Medical calculator application usage 
 
 
 
Figure A10. Case tip application usage 
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Figure A11. Procedure documentation app usage 
 
 
Figure A12. Communication app usage 
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Figure A13. Textbook app usage 
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Figure A14. Time spent using applications 
 
 
Figure A15. Most beneficial characteristics  
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Figure A16. Apps specific to SRNA program 
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APPENDIX D – Data Analysis 
Table A8.  
Gender Variable 
APPENDIX B Variable Total Female  Male P-value 
The frequency of using smartphone  
          1.  to help with medication formulary/drug 
reference 
                      Not used  25 (5%) 15 (5%) 10 (5%) 0.066 
                  Occasionally used 161 (34%) 87 (30%) 74 (41%) 
                   Often used, and more often 282 (60%) 184 (64%) 98 (54%) 
        2.  on clinical scoring systems/medical calculator 
                      Not used  119 (27%) 65 (23%) 54 (31%) 0.050 
                  Occasionally used 176 (39%) 106 (38%) 70 (41%) 
                   Often used, and more often 154 (34%) 106 (38%) 48 (28%) 
        3.  to help you with case tips 
                      Not used  72 (16%) 35 (13%) 37 (22%) 0.018 
                  Occasionally used 123 (27%) 73 (26%) 50 (29%) 
                   Often used, and more often 254 (57%) 169 (61%) 85 (49%) 
        4. to help you with procedure documentation 
                      Not used  342 (76%) 211 (76%) 131 (76%) 0.447 
                  Occasionally used 73 (16%) 48 (17%) 25 (15%) 
                   Often used, and more often 34 (8%) 18 (6%) 16 (9%) 
        5. to help with communication/organization with colleagues 
                     Not used  18 (4%) 12 (4%) 6 (3%) 0.874 
                  Occasionally used 49 (11%) 31 (11%) 18 (10%) 
 
  
4
9
 
                  Often used, and more often 382 (85%) 234 (84%) 148 (86%) 
        6. for textbook applications 
                      Not used  161 (39%) 101 (39%) 60 (38%) 0.045 
                  Occasionally used 134 (32%) 92 (36%) 42 (26%) 
                   Often used, and more often 123 (29%) 66 (25%) 57 (36%) 
 Smartphone ownership 
                   No 3 (1%) 2 (1%) 1 (1%) <0.001 
               Yes - iPhone 367 (78%) 242 (85%) 125 (69%) 
                Yes - Google Android, or other  98 (21%) 42 (15%) 56 (31%) 
 Do you own anesthesia related applications? 
             No  42 (9%) 25 (9%) 17 (9%) 0.554 
         Yes, 1-5 349 (75%) 216 (76%) 133 (73%) 
          Yes, 6-10 71 (15%) 43 (15%) 28 (15%) 
          Yes, 11-15 6 (1%) 2 (1%) 4 (2%) 
 Frequency of anesthesia app usage 
             Never used 42 (9%) 26 (9%) 16 (9%) 0.680 
         Rarely used 22 (5%) 12 (4%) 10 (5%) 
          Once a week 19 (4%) 12 (4%) 7 (4%) 
          2-3 times a week 112 (24%) 75 (26%) 37 (20%) 
          Once or twice a day 139 (30%) 79 (28%) 60 (33%) 
           Several times a day 134 (29%) 82 (29%) 52 (29%) 
  Time/day using smartphone app related to clinical activities: 
            None 24 (5%) 17 (6%) 7 (4%) 0.484 
         1-30 289 (64%) 172 (62%) 117 (68%) 
          31-60 104 (23%) 69 (25%) 35 (20%) 
          61+ 32 (7%) 19 (7%) 13 (8%) 
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Characteristics most beneficial about smartphone use in a Healthcare related app 
           Convenience 93 (21%) 57 (21%) 36 (21%) 0.760 
         Easy communication and collaboration 11 (2%) 5 (2%) 6 (3%) 
          Quick access to information 318 (71%) 200 (72%) 118 (69%) 
          Size (not bulky of heavy) 16 (4%) 9 (3%) 7 (4%) 
          Speed 11 (2%) 6 (2%) 5 (3%) 
 Would you use a smartphone app (e.g., Blackboard app) specific to your SRNA program? 
          No 32 (7%) 12 (4%) 20 (12%) 0.003 
         Yes 417 (93%) 265 (96%) 152 (88%) 
  
Table A9.  
Degree Variable 
Variable Total DNP Master's P-value 
The frequency of using smartphone  
          1.  to help with medication formulary/drug 
reference 
                      Not used  25 (5%) 7 (4%) 18 (6%) 0.212 
                  Occasionally used 161 (34%) 47 (30%) 114 (37%) 
                   Often used, and more often 282 (60%) 104 (66%) 178 (57%) 
        2.  on clinical scoring systems/medical calculator 
                      Not used  119 (27%) 42 (28%) 77 (26%) 0.886 
                  Occasionally used 176 (39%) 59 (39%) 117 (39%) 
                   Often used, and more often 154 (34%) 50 (33%) 104 (35%) 
        3.  to help you with case tips 
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                  Not used  72 (16%) 30 (20%) 42 (14%) 0.127 
                  Occasionally used 123 (27%) 45 (30%) 78 (26%) 
                   Often used, and more often 254 (57%) 76 (50%) 178 (60%) 
        4. to help you with procedure documentation 
                      Not used  342 (76%) 114 (75%) 228 (77%) 0.837 
                  Occasionally used 73 (16%) 24 (16%) 49 (16%) 
                   Often used, and more often 34 (8%) 13 (9%) 21 (7%) 
        5. to help with communication/organization with colleagues 
                     Not used  18 (4%) 4 (3%) 14 (5%) 0.027 
                  Occasionally used 49 (11%) 9 (6%) 40 (13%) 
                   Often used, and more often 382 (85%) 138 (91%) 244 (82%) 
        6. for textbook applications 
                      Not used  161 (39%) 46 (34%) 115 (41%) 0.174 
                  Occasionally used 134 (32%) 43 (31%) 91 (32%) 
                   Often used, and more often 123 (29%) 48 (35%) 75 (27%) 
 Smartphone ownership 
                   No 3 (1%) 0 (0%) 3 (1%) 0.312 
               Yes - iPhone 367 (78%) 121 (77%) 246 (79%) 
                Yes - Google Android, or other  98 (21%) 37 (23%) 61 (20%) 
 Do you own anesthesia related applications? 
             No  42 (9%) 15 (9%) 27 (9%) 0.380 
         Yes, 1-5 349 (75%) 116 (73%) 233 (75%) 
          Yes, 6-10 71 (15%) 23 (15%) 48 (15%) 
          Yes, 11-15 6 (1%) 4 (3%) 2 (1%) 
 Frequency of anesthesia app usage 
             Never used 42 (9%) 14 (9%) 28 (9%) 0.942 
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         Rarely used 22 (5%) 8 (5%) 14 (5%) 
          Once a week 19 (4%) 8 (5%) 11 (4%) 
          2-3 times a week 112 (24%) 40 (25%) 72 (23%) 
          Once or twice a day 139 (30%) 46 (29%) 93 (30%) 
           Several times a day 134 (29%) 42 (27%) 92 (30%) 
  Time/day using smartphone app related to clinical activities: 
            None 24 (5%) 5 (3%) 19 (6%) 0.402 
         1-30 289 (64%) 95 (63%) 194 (65%) 
          31-60 104 (23%) 38 (25%) 66 (22%) 
          61+ 32 (7%) 13 (9%) 19 (6%) 
 Characteristics most beneficial about smartphone use in a Healthcare related app 
           Convenience 93 (21%) 28 (19%) 65 (22%) 0.943 
         Easy communication and collaboration 11 (2%) 4 (3%) 7 (2%) 
          Quick access to information 318 (71%) 110 (73%) 208 (70%) 
          Size (not bulky of heavy) 16 (4%) 5 (3%) 11 (4%) 
          Speed 11 (2%) 4 (3%) 7 (2%) 
 Would you use a smartphone app (e.g., Blackboard app) specific to your SRNA program? 
          No 32 (7%) 9 (6%) 23 (8%) 0.494 
         Yes 417 (93%) 142 (94%) 275 (92%) 
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Table A10.  
Age Variable 
Variable Total 
Age: 20-
30 
Age: 31-
40 
Age: 41-
50 
P-
value 
The frequency of using smartphone  
           1.  to help with medication formulary/drug 
reference 
                       Not used  25 (5%) 14 (5%) 10 (6%) 1 (3%) 0.722 
                  Occasionally used 161 (34%) 87 (32%) 62 (37%) 12 (40%) 
                   Often used, and more often 282 (60%) 170 (63%) 95 (57%) 17 (57%) 
        2.  on clinical scoring systems/medical calculator 
                       Not used  119 (27%) 65 (25%) 44 (27%) 10 (33%) 0.498 
                  Occasionally used 176 (39%) 96 (37%) 67 (41%) 13 (43%) 
                   Often used, and more often 154 (34%) 96 (37%) 51 (31%) 7 (23%) 
        3.  to help you with case tips 
                       Not used  72 (16%) 36 (14%) 29 (18%) 7 (23%) 0.418 
                  Occasionally used 123 (27%) 77 (30%) 38 (23%) 8 (27%) 
                   Often used, and more often 254 (57%) 144 (56%) 95 (59%) 15 (50%) 
        4. to help you with procedure documentation 
                       Not used  342 (76%) 197 (77%) 122 (75%) 23 (77%) 0.887 
                  Occasionally used 73 (16%) 40 (16%) 27 (17%) 6 (20%) 
                   Often used, and more often 34 (8%) 20 (8%) 13 (8%) 1 (3%) 
        5. to help with communication/organization with colleagues 
                      Not used  18 (4%) 10 (4%) 7 (4%) 1 (3%) 0.980 
                  Occasionally used 49 (11%) 30 (12%) 16 (10%) 3 (10%) 
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                  Often used, and more often 382 (85%) 217 (84%) 139 (86%) 26 (87%) 
        6. for textbook applications 
                       Not used  161 (39%) 102 (42%) 50 (33%) 9 (35%) 0.426 
                  Occasionally used 134 (32%) 72 (30%) 52 (34%) 10 (38%) 
                   Often used, and more often 123 (29%) 67 (28%) 49 (32%) 7 (27%) 
 Smartphone ownership 
                    No 3 (1%) 0 (0%) 2 (1%) 1 (3%) 0.070 
               Yes - iPhone 367 (78%) 221 (82%) 124 (74%) 22 (73%) 
                Yes - Google Android, or other  98 (21%) 50 (18%) 41 (25%) 7 (23%) 
 Do you own anesthesia related applications? 
              No  42 (9%) 22 (8%) 17 (10%) 3 (10%) 0.031 
         Yes, 1-5 349 (75%) 210 (77%) 122 (73%) 17 (57%) 
          Yes, 6-10 71 (15%) 38 (14%) 25 (15%) 8 (27%) 
          Yes, 11-15 6 (1%) 1 (0%) 3 (2%) 2 (7%) 
 Frequency of anesthesia app usage 
              Never used 42 (9%) 22 (8%) 17 (10%) 3 (10%) 0.107 
         Rarely used 22 (5%) 12 (4%) 8 (5%) 2 (7%) 
          Once a week 19 (4%) 15 (6%) 4 (2%) 0 (0%) 
          2-3 times a week 112 (24%) 78 (29%) 30 (18%) 4 (13%) 
          Once or twice a day 139 (30%) 71 (26%) 59 (35%) 9 (30%) 
           Several times a day 134 (29%) 73 (27%) 49 (29%) 12 (40%) 
  Time/day using smartphone app related to clinical activities: 
             None 24 (5%) 13 (5%) 10 (6%) 1 (3%) 0.076 
         1-30 289 (64%) 175 (68%) 98 (60%) 16 (53%) 
          31-60 104 (23%) 50 (19%) 41 (25%) 13 (43%) 
          61+ 32 (7%) 19 (7%) 13 (8%) 0 (0%) 
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Characteristics most beneficial about smartphone use in a Healthcare related 
app 
            Convenience 93 (21%) 54 (21%) 37 (23%) 2 (7%) 0.452 
         Easy communication and collaboration 11 (2%) 4 (2%) 6 (4%) 1 (3%) 
          Quick access to information 318 (71%) 183 (71%) 109 (67%) 26 (87%) 
          Size (not bulky of heavy) 16 (4%) 10 (4%) 6 (4%) 0 (0%) 
          Speed 11 (2%) 6 (2%) 4 (2%) 1 (3%) 
 Would you use a smartphone app (e.g., Blackboard app) specific to your SRNA program? 
           No 32 (7%) 18 (7%) 12 (7%) 2 (7%) 0.983 
         Yes 417 (93%) 239 (93%) 150 (93%) 28 (93%) 
  
Table A11.  
Type of Smartphone Variable 
Variable Total iPhone 
Android or 
others 
P-
value 
The frequency of using smartphone  
          1.  to help with medication formulary/drug 
reference 
                      Not used  25 (5%) 17 (5%) 5 (5%) 0.136 
                  Occasionally used 161 (34%) 119 (32%) 42 (43%) 0.136 
                  Often used, and more often 282 (60%) 231 (63%) 51 (52%) 0.136 
       2.  on clinical scoring systems/medical calculator 
                      Not used  119 (27%) 86 (25%) 30 (32%) 0.191 
                  Occasionally used 176 (39%) 137 (39%) 39 (41%) 0.191 
                  Often used, and more often 154 (34%) 128 (36%) 26 (27%) 0.191 
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       3.  to help you with case tips 
                      Not used  72 (16%) 48 (14%) 21 (22%) 0.024 
                  Occasionally used 123 (27%) 92 (26%) 31 (33%) 0.024 
                  Often used, and more often 254 (57%) 211 (60%) 43 (45%) 0.024 
       4. to help you with procedure documentation 
                      Not used  342 (76%) 268 (76%) 71 (75%) 0.931 
                  Occasionally used 73 (16%) 57 (16%) 16 (17%) 0.931 
                  Often used, and more often 34 (8%) 26 (7%) 8 (8%) 0.931 
       5. to help with communication/organization with colleagues 
                     Not used  18 (4%) 12 (3%) 3 (3%) 0.843 
                  Occasionally used 49 (11%) 37 (11%) 12 (13%) 0.843 
                  Often used, and more often 382 (85%) 302 (86%) 80 (84%) 0.843 
       6. for textbook applications 
                      Not used  161 (39%) 117 (36%) 41 (45%) 0.288 
                  Occasionally used 134 (32%) 107 (33%) 27 (30%) 0.288 
                  Often used, and more often 123 (29%) 100 (31%) 23 (25%) 0.288 
Do you own anesthesia related applications? 
             No  42 (9%) 29 (8%) 10 (10%) 0.084 
         Yes, 1-5 349 (75%) 269 (73%) 80 (82%) 0.084 
         Yes, 6-10 71 (15%) 64 (17%) 7 (7%) 0.084 
         Yes, 11-15 6 (1%) 5 (1%) 1 (1%) 0.084 
Frequency of anesthesia app usage 
             Never used 42 (9%) 29 (8%) 10 (10%) 0.036 
         Rarely used 22 (5%) 12 (3%) 10 (10%) 0.036 
         Once a week 19 (4%) 14 (4%) 5 (5%) 0.036 
         2-3 times a week 112 (24%) 94 (26%) 18 (18%) 0.036 
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         Once or twice a day 139 (30%) 107 (29%) 32 (33%) 0.036 
          Several times a day 134 (29%) 111 (30%) 23 (23%) 0.036 
 Time/day using smartphone app related to clinical activities: 
            None 24 (5%) 16 (5%) 5 (5%) 0.813 
         1-30 289 (64%) 226 (64%) 63 (66%) 0.813 
         31-60 104 (23%) 85 (24%) 19 (20%) 0.813 
         61+ 32 (7%) 24 (7%) 8 (8%) 0.813 
Characteristics most beneficial about smartphone use in a Healthcare related app 
           Convenience 93 (21%) 67 (19%) 25 (26%) 0.013 
         Easy communication and collaboration 11 (2%) 10 (3%) 1 (1%) 0.013 
         Quick access to information 318 (71%) 256 (73%) 60 (63%) 0.013 
         Size (not bulky of heavy) 16 (4%) 8 (2%) 8 (8%) 0.013 
         Speed 11 (2%) 10 (3%) 1 (1%) 0.013 
Would you use a smartphone app (e.g., Blackboard app) specific to your SRNA program? 
          No 32 (7%) 21 (6%) 11 (12%) 0.061 
         Yes 417 (93%) 330 (94%) 84 (88%) 0.061 
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APPENDIX E– DNP Essentials 
Table A12.  
DNP Essentials 
DNP Essentials Clinical Implications 
DNP Essentials I – Scientific underpinnings for practice The theoretical framework that was used in this study centers 
on Koole’s Framework for the Rational Analysis of Mobile 
Education (FRAME). “The FRAME model describes mobile 
learning as a process resulting from the convergence of 
mobile technologies, human learning capacities, and social 
interaction” (Koole, 2010, p. 25). This framework was 
chosen because it is current and can be applied to a variety of 
learning technologies to determine if learning has taken 
place. Koole’s Framework allows this project to critically 
examine this phenomena in three separate aspects: the device 
aspect, the learner aspect, and the social aspect. 
DNP Essentials II – Organizational and systems leadership for 
quality improvement and systems thinking 
Smartphones have become a part of everyday life for a 
variety of professions. For future healthcare professionals, 
smartphones can be a great asset both educationally and 
clinically. By incorporating smartphone technology in 
educational training, future healthcare professionals can 
become more effective and efficient providers. 
DNP Essentials III – Clinical scholarship and analytical 
methods for evidence-based practice 
This capstone project used a correlational study design to 
examine the relationship among variables. In this study, the 
variable smartphone ownership and usage among SRNAs in 
Master’s and DNP programs of the United States were 
correlated between four variables. Age, gender, type of 
program, and type of smartphone. Age was correlated 
between the age groups of 20-30, 31-40, and 41-50, gender 
between male and female, type of program between Master’s 
and DNP, and type of smartphone between iPhone and 
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Google Android phone and other. 
DNP Essentials IV – Information systems or technology and 
patient care technology for the improvement and 
transformation of health care 
This project conducted a survey through AANA and all 
respondents remained anonymous. A variety of databases 
were used for the literature review including: Medline, 
Ebscohost, and CINAHL. After the data was collected, 
groups were separated based on the variables of gender, age, 
programs, and types of smartphones used to evaluate the 
responses of each group. The Chi-square test was then used 
in order to compare the differences in the baseline 
characteristics of the variables, and Stata 14 (StataCorp) 
software was used for distribution analyses. 
DNP Essentials V – Healthcare policy for advocacy in 
healthcare 
The assumption for this capstone project was based on 
research gathered during the literature review that showed a 
raising trend in future healthcare professionals ownership 
and usage of smartphones. If these assumptions prove true, 
then future studies can focus on development, incorporation, 
and implementation of smartphone related applications for 
nursing schools and hospitals alike. 
DNP Essentials VI – Interprofessional collaboration for 
improving patient and population health outcomes 
Interprofessional collaboration can be utilized and developed 
with this technology. Nursing schools and nursing 
professionals can collaborate with other members of 
healthcare who have already used this technology in their 
training and once integration for smartphones begins 
educationally and clinically nurses can effectively 
communicate amongst each other to achieve the greatest 
benefits of this technology by using this technology in the 
process. 
DNP Essentials VII – Clinical prevention and population 
health for improving the nation’s health 
Smartphones can aid nurses with communication and 
collaboration which ultimately leads to more efficient health 
care and make the professional much more accessible to both 
colleagues and patients alike. They can also improve patient 
care by leading to safer decision making and calculations. 
DNP Essentials VIII – Advanced nursing practice This study and future studies will be crucial in the 
development, incorporation, and implementation of 
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smartphone related applications for nursing schools and 
hospitals alike. The data shows that an overwhelming 
amount of the respondents own and use smartphones and that 
they feel that incorporating smartphone applications specific 
to their schools is desired. These applications have a 
multitude of benefits for advanced nursing practitioners. 
Therefore, future research should be centered on what 
current applications are being used, how effective the current 
applications are, and into the development of program 
centered applications and how students perform who utilize 
it as well.. 
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